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Abstract

In this study, we investigated the effect of aerosol feedback on PM,, simulation using a two-way coupled air
quality model (WRF-CMAQ). PM,, concentration over Korea in January 2014 was simulated, and the aerosol
feedback effect on the simulated solar radiation was intensively examined. Two PM,, simulations were conducted
using the WRF-CMAQ model with (FB) and without (NFB) the aerosol feedback option. We find that the simulated
solar radiation in the west part of Korea decreased by up to —80 MJ/m’ due to the aerosol feedback effect. The
feedback effect was significant in the west part of Korea, showing high PM,, estimates due to dense emissions and
its long-range transport from China. The aerosol feedback effect contributed to the decreased rRMSE (relative Root
Mean Square Error) for solar radiation (47.58% to 30.75%). Aerosol feedback effect on the simulated solar
radiation was mainly affected by concentration of PM,,. Moreover, FB better matched the observed solar radiation
and PM,, concentration than NFB, implying that taking into account the aerosol direct effects resulted in the
improved modeling performance. These results indicate that aerosol feedback effects can play an important role in
the simulation of solar radiation over Korean Peninsula.
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Fig. 1. Domain configuration for WRF model simulations
used in this study.
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Fig. 2. Simulated FB (red line) and measured (black circle) daily mean PM,, concentration at Seoul for January in 2014.
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Fig. 3. Horizontal distributions of the simulated monthly
mean PM,, from FB for January in 2014.

a9 32 AR AR 717k 20149 14
PM,, = FZE el Aot A&dt A, o
B 5 HiEde] 248 e dEAE FHeE
Aoz Pt F=7F B4 ey Al H 9
T ZolE B FA S4e ZA e
< HiEdo] S Sl AGoIARE ALH FA

AL vaol ofsf st Aol AT F8 Hj

o,
EX

>
oy (2

N
o o 12 12

]

Mt
g

D71 INA A 33 A A5 &

o] YEo| &S 7XA X3t Hdt =7F A U
it Aoz ddEo B3, a5k 7|7t S=o] 3
weof w2 FFe] o 80%E UEhti= (Koo er
al.,2008) 5 =0l HAF ALY vis e |
o= AAY 59 FFo] 27] Wi FA Sl
AR gt FtE A Z A G A PM,, 5=7t AR o=
A Uehgon, £ diAa} F 99 9 4%
o+ F50| 2m/s o]3tE FH G o R St £t
L8 2=rt epd ez wokEd. o]gg PM,,
B 52 EX Xo|R QUs|A oo 2E 9] feedback
aI7F AGH o2 zpo|7h e = 9SS AAEt

% qlt.

b

3.2 X AUNY 2TE

H
HI
 1x

NFB ] o|& Uehdl lolch. 438 U 714
# ASOS 227} BEAHe] Ui AAbere thehd A
oft}. € Al AAHQ 4 !
w7t o4 g o] A Hustel A B
ZgANE ole 27 @ Uehdth AAgo=
£ AP BE 2o Ha) Jejmosts eyl U
ERLEAIRE FB A8 olA] NEB A@e] ul3) gl H4ie
A& Y 4 glv. E3E FBo} NFB AP Aol
Aiug olol2Ee ANE VelFORH (FB) U
4 Qajge] X2 S TS FWE AR A9
(50~80 MJ/m*)ol| Al 52 A Y (10~30 MI/m*) 2t} ¢

of,
Sh
H
il
i
i)
4



WRF-CMAQ 2R B2 & 0§ ool 2% 3=w A3} Sl eibepe] mxe g A7 439

39°N

38°N

37°N

36°N

35°N

34°N

33°N

125°E 126°E 127°E 128°E 129°E 130°E

125°E 126°E 127°E 128°E 129°E 130°E

450 39°N -
410 38°N -
70 37°N -
30 36°N -
90 35°N -
50 34°N A

1220 o
20 33°N-

Fig. 4. Horizontal distributions of monthly accumulated solar radiation of FB (left) and NFB (center) and its difference
between FB and NFB (right) with circles representing observation by 22 KMA sites for January in 2014.
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Table 1. Statistics for the daily GHI between of FB and
NFB for January in 2014.
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Fig. 7. Horizontal distributions of the rRMSE values of FB (left) and its differences between NFB and FB (right) at 22

KMA sites for January in 2014.
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